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Abstract not available for JP3332922B2 
Abstract of corresponding document: EP0566744 
A method of making an optical resin, in which a 
polymerization vessel is filled with solution of a mixture 
including at least one kind of polymeric monomer or a 
sol of such polymeric monomer and at least one kind of 
substance whose solubility parameter and refractive 
index differ from those of a polymer produced by 
polymerization of said monomer by 7 1/2 (cal/cm<3>) 
or under and 0.001 or more, respectively, and, with 
heating or irradiation of rays of energy from the 
periphery of the polymerization vessel, polymerization 
reaction is caused and developed preferentially from a 
particular part of solution so that concentration gradient 
in substances different in refractive index may be 
caused and thus providing a refractive index 
continuously changing along a specific direction. The 
polymerization vessel may be composed of such 
polymer as swelling and dissolving from the inner wall 
of the vessel into the solution of mixture. An optical 
transmitter is obtained by applying thermal stretching 
to said optical resin after completion of polymerization 
reaction thereof. Further, after-treatment based on 
crosslinking reaction is applied to said transmitter for 
improvement in resistance thereof to heat. 
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M^- i ff©F l 3ii*>64'^g|5'N^oritns{cfif^r 1 m 
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: mcmm htcB}fflfflm&&i±o, ®m$m<D# <j 1 

©?sjK*^^gp^-c§i#^fti[^^^-r . #ft±i ore* 
y -7 - nix. sis -r £ M/a mmmm ©&ijkk: ^sa^?^ $ 

h *?*im<f8& ti S C £ (C & -So 

^RSttiafr6#y v-tfrjfwj^sft*©-?. -en 
[5] a^tt^ifto^i/ffc 

mvr$m , mtmznm< &&©-?. MjatwwvNSKtc 30 
7^#^se^ff^$nsc£(c^^ 0 s^or. c©*mr 

1>«&©S£3) ©ffi^A^TSC^tti*-^ 
[ 6 J M7kmi t 

t&tm-ikmffi-gr (c-Hits^-) (Di$m^- ptosis u 
fflsiKiis^i^*^. c - H^conmmwxDm 40 

5 ffifW. 6 m^RV 7 «&{CtBS-r * «JR»Stt«- * 90 
Urn 736nm, 627nmS.O*549nm-C*.S„ Ch64, 5, 

5i> A = 5l6nm{Cfc(,sr37dB/km. A = 568nnfC35dB/kni, 
A = 580nm-Cl06dB/km£&£,, M&> 551^©^ V 7 -f 
^0.20dB/km (A =jfol300nm) #«JjS;*ftT 
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^ c r. #^©7fc^gJjjf W4©^#*-r * c - h 

-K©3390nrm 4{gW. 5 fg=f\ BflSWRCf 7 ^©90 
inm. 736nm, 627™, 549nmtC*jW SSRiKfc'- iUi?^ 
0. ft*) 9 tC«:**- K. 6{g^ 7fi8#. 8{gWtC#t 
J^l/T> 4484nm, 808nm. 704nm. 626nmtt®lR f— 

C©t§£, C-H»^®»^«:J:bOr!RiRj»fiW*ifi 

^•HI^T (i^750nmWT) (Cfc^S^Rf- * ©fig 

#©:*ifcrt5C-Higi%©i§i^tcI:bGT*to©x?, 3£<,> 

A =680nm(C*st,»'r9.1dB/kni 1 A = 780nnfCl4dB/km, A 
= 850nm-C39dB/km£ ft K) , C - H,te-&©ti^iCj;b L.r*& 

f#5Ktt, H/l^-=& D ^CC{g^ 1/ fchWA- d8 

© Zfem? S C £ C > ©«■§• 5 £ -C h U l> c £ 

[ 7 ] mmm 

ran**? ^ Atceasa^cDffis ti^©«s^© 

cir****. AS©lfffl©iSjSeSI*3IJH-r€ > ccw > 
<*D6tl-CI,sS#fj|T*S. lift, iifilWIiicte^T— 

fiswtcffl t> e. nt i i s S5?»© w?4*> e>nc -5 ^ 
- ¥%y r -r/<-©eas»i«4, ^+ghz • 

c turn . mss 3 nrt » ^ y •y-stm* 6 <c 

(vrt^-fc- FsiM) ©fcWC^T^ip, -e©Gii^ 
©^*SWItSCffl-C5MHz- km, HiMfTOHz • knffIS 
(A = 0.057) i^{C»l». ^-F*7 7-f^-0 

ai©^; < i ) ©jB-cai-f. cn*«f3T?>£. 

n (r) =n„ [1-2A ( r/Rc) * ] 0 • s 

• • - (1) 

©5BBS, n.W^r^W ( r = 0 ) lCW§g9T$, Rc 

B3 7$st'$ o . Aimmmmmv s mm<o^ < 2 > 

■c^3n^c£«es«;ai^/cii'9rs>«> 0 £PI 



*»»,; 



Cio) 

19 

A = (n,'-n t ') /2a' • • • (2) 

A;a = 0.5 10 

B;a = 1.0 

C;a = 2.0 

D;a = 5.0 

E; a = 10.0 

F; a = °° 

ccr, {^^©ASSKitiJSTSSr&s 20 
^■=6- K*r©gfji@^-c*€. -Y^^vux^©^ 

a * 2 ©*§£■ ; 

H ( r ) = [ (a+2) /a] • [r* "/r 
< ' * 2 > " • ] • • • (3) 

(IU T = (l^/c) A • [ (a -2) / (a + 2) ] 

a = 2 ©*§£• ; 

H <t> = [l/r] ... (4) 30 

fflU T= (Nk/c) • (A l /2) 

*fc. *^©eaSfifi«*#it.S a©ffl«^©iC ( 5 ) 

a opt=2+2.4A • • • (5) 

l^©J»Mffi0.0l£^Ttte&££, a opt=2.02<bfc 

ftX^WjA2amtt3(||«^. */c, 5$ (3 ) ©£ 

iatc « ©^iiffl^r^-rs; < 5 ) ©^a*RA urgm^ 40 
*ff imi, a = °o(siM) ©*§-£© -f^-oi^fo 

S£ *th&fS £, Pi#tC*jt*SfflfaS©Jtf4A/2£ a 
BU^. Atcjim©ffi*.'ffi^-rS£. a optfC^-rS 
gf3i^«siM©Ja-^©^2005>© 1 (DW&lci&fltSti 

*fc. a opt©*frTrA**^^U^©ejlSaflE©* 
Afflf max£. fflJT^tCil^©fii4SR^Urft^.-rS 
£, 1.722/A 2 [I* • km/sec] £&£. A£UT0.0l£ 
ft^TfK*. 17.22 [Cb- km/sec] £&-£„ 50 
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e£flf« (3dl«£-$;i£>Jli#$() f 3dBW#5$ 
(6 ) "Cil2ft£©-£\ a = 2 , A = 0.0l©i§£\ -€•© 
ffi«f 3dB=2.4CHz • kmiaS. C©M£. TffM^tlT 
l>4S]ffl367r^< (a = »; A = 0.057) ©&£$itf 
©IB (OafttWffl) £ JtfKrr* £ 1140»K: & o T l> -5 o 

f 3dB=0.6/T • • • (6 ) 

^i l if^£, 0.129£&*), ix&mt&f 3dB«: 18MHz • km 

-/^'-©l.Sfg, Tfjflgsn-C^SSISI^^T ^^'-©8.6 
«©A#3{C^fc§ 0 
e©<fc5ic v <a©ffi&J*B2MI£*:S<T*>. 

*>eisi^«fciai«©3Sc#*i i>tc bjst*£©* 
tt*aw.-r«c. a = i ©^©ffifiijiM*** 

££siM©l/3£&&„ *7c, a = 0.1?&0.9fg£& 
•)> rPJESn-C^iil* UV-3R3fe7r ^^-«Ci»tf4I 
Iff *H©*fl= * SU£ 0 fcflte £ (Dimx tt . 6 . 3fS £ ft 

[8] susa (3R«> 

r, ^sj£;**SB$'Sif^tt©i«i^eiiift : &f#-5£ 

t O *ffi *&W<D-ftm thX QMfflt 6 n & ^ * s 
#389!©ilrBB (a) (B) (Dftmc'&^x. 

^^*«Ms-r4*^«fiiBi±36*iiKW«:?R«sn-cc5. 

ttt>©r. RS^ttT-Cfifflt 6 i^4'(;5Sti*s 

o r ^ftsis^ ma c i-^tt©a^ w-r s * y v - >&{g 

T S C £ tc J: o tBfe^^i-r S . 

y^y;us#©x7K*^a-c*^ 0 
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£) T 9<J U- k 2 - (p-tf^7x- 

a«©*(f»**-rnfcc, ft#?«MB-? h y 
rzm&Kfc-cmm s n/cx * ;u i iisijn©x * ^ 

y 9 zxzjm&zm&oy*:;-? -sterns, (mis, i 

~5wt%) ?3Sfln0T*m«.ftl> o ^ffl$^S7t;*5 1 ^> 
*«P»6JW©«Kfc1$K:iW|RttSc<. 5^BOfc©*afi 

ii^rntfm^. mtwt ry-^rvx^ 3 o 
sin^Bjm^^Tisx^-iu^-^mc^* 40 
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^»(c ct ztmz&m -r s c i vmmmx- $>zt s*> n 
*n«>©«^-&©a!R4iii/-c. Mis^ns* 

fflttl?) . {fc^W75SJ»Wtt» (W^n a n 

*fTon»*#. ctl^4«^*&^6lH3e■r■5iffig©^> 

<t*^<S*tf-5fe©r«^^„ 

Eiffi©ffim«cmw 

H 1 «, 3TSI5{C*iWS«»T^^©aK:*t-r-2.fiSc# 
©JB*f*»flJ**UfcH-C**. 

H3B. m2<Dm%xmftip*m?&%7~T j^-ofc 

H4«. S3 2an©eiMf^cgs?ffj3n^tBSf7fc^ , >'i'^ 

i6B, gi5©/ajf*»flj*W'r*367T-f^'«-©e 



(12) 
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iHa* 4 j&fi 4 <DBB»4^ lfci^^ 0 
Hilts:, M^-dsiBB-ds^C^rMiiU/cGiM*^ 10 

015«, IWi^a#^>> ? >il/^ffi[(,>Ti?igL,/cGI 
Bi7W\ nma4 ^ £ £ y ;Hi # 5 >6G4 £rffll> 

Hiss*. »$tf i irfflt^n/c# yxxr ^ 
y u- fx* y ^-(DWjssssr^Lfciarft-So 

02053:, umttfvozsjiji £^ y h^ffl^T 30 

<mtm 1 > 

*¥CC«J^U/crtf$lflmmCD^^^ertCC 4 £ 
*yU— F (M*V) 4, 0.5wt%(D^> ^-^-y- 
-f F (bpo) N 0.i5wt%O^;i/*7;i/^^;l/^;i/^77 , ^> 
' ( nBM) Otflt U S^fefgU/c^CClOOOrprn-CloIls $ 40 

8o°cco^-y>ccAnr^M^$-a-, ?fSio 
>\sjz>?*)i,-\. imp) tu, mmmmwMte7v*: 

^>if> (bb) Srfflt\ ffl£J£tt4:i (SSit) ib 

^ (BME) *o.3wt9$, a$«^ffil»JiLry^v;U^^;U 

(nBM) *0.15wt*6aSttIOT7^6. rtSWC 50 



iiS30rpmriEl<E3^a^6, il^©uv}6iH*fi6ffl It 

CCD^<S8lD ? FtefcfOT, 0.2mmHqKT, 105'CCD 

Mte i9o'C*» 6 2 oo°C filte nfc R«tt^^<D±8&fe 6 
BE<D*5^*R[J6bfc. CCDcfc 5 K LTf#6n/cfi:fl0.6m 

coJBSf^ffiifrsBS (1) o^rjfifficrs4, m 
cwH«:oi»r eas**ti!De ufc 4 c 5 , h 3 tern u 

«SS£f#fr 0 01*. tf, SS580nmtCfc^S{3M«^fii 
tt98dB/kmTft 0 . :£^ttfJI§4 LTffi^jffl&flteWOT 

S670nm©LD(U-1f-y-r*- F) Cn^' 

*{ti*fisw> r^^nif >^ y > ^ kt§ 

»Jffi*ffo/c»^tC*ffiSnfcjffi^S:^Lrte»), INPU 
*^^ffln*%£»»C4*JH4*6it%^*«4r* 

«j»eu 3dB»*^-^ ^ &m : <&$k*^&tc 4 c 5 , *^i 

GHz- kmT*r>-fc 0 C0DC4^6, *JISfi^J"Cff 6Wc 

<SOI«2> 

ilt^yVVW^^X-f^ (BME) ?:0.3wt%, jfi 
i^m^J4Ury;UvJl/y^;uy;b^'7'^> (nBM) 
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#fU 0.2mmHg£(T, 105°CCD^f4 : TrSiI^i®I^24B# 
RON: to/c o r m h tc 0 Cft^mc 190°C^ 6 200°CiC{£fc 

c(Dffl«f*»^*8WBs: (i) (wgriEiarsi, n 

$r4S£ffiftft a ©fit « « l . 90 i I > 0 *S*# f# 6 n/c . 

fctt*«rf#fc. 09* igS580nmtc*yW4<33Sa3feffl 
Kl30dB/krrfC* 0 t T^JJJgi L T-HMc mW&*m L 

S670nmOLD ( If- 2V tf- K) Ch*^' 
»jjb/c 0 LD0>6©ffi*f/S/I/;*:)fe«r, HJP»0.5©#ftgj 

#J50GMHz • knfC* o fc Q C (DC t h , C ©USSfflT'fi 

<mmM3> 

K (bpo) 0.i5wt%CD^^v;i/^;uy;i, 
(nBM) zmtiab. 70*CX40ftmiXlfl&TZCt 

¥$3ff£ bt^n^^yty (BB) 4, i&£Jfc4:l (M 
£?J<¥fc«J$L/cftf£l^^ |*| 
ISSfl[30rpmria(gSii-&^6, J: Dffl»<D^ffi(c 
4tfo/c 0 ^J&3ft/d^l0nrn©n * Kt£CD#)]§£#^ 

m!±m&24$mtct>tc-DxmLtc 0 cn^i9o°c^62oo 

fc 0 C©£5GCUTf#6ftfcESo.6mirK S3 50rrKD;)£:7 
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c©iH8f*^*fl«rBas (l) <mxftmzt, m 
a H 2 . 4 

io DWHJc-oLirfiasiiijfeiaBjeofcic*, ascent, 

fc*S**ff /c. jfig 580nmtCfeW ^e^W^tttellOdB/k 
S670nm©LD (U-lf-y^^- K) Ctl^ 

;t/X^x* u-^*^jHfflsnS80ps©/^Ji/^tcJ:^r 

mmutc B LD*>6©a*f^^i/^3e*. rap»o.5©*Hw 

^6ASf<* it/to tt*7r^A-rt*20w»*S#fc* 
^150r4Hz • kmT' * o /Co C CO C t h . C ©*Jfe0>J^Cf# 

-©W30(S©ei3S^«*W bX \<> 5 C i #W ^> fc 0 
<»SM4> 
^K^C^U/cW^lOmmO^/^X^rt^, 

30 A K (bpo) , o.i5wt%©^JUv;l/^^;u^;l/^7^'^> 
(nBM) 45tab, W»**t«b^:«(Cl00OrprariaiSS 
*tt*J6, 8DV<D*~7>tCAtlXmm<&2&X . 
10mm N rtS6mm % ^T"fi^l07JCD^ »; ^ ^ ^ V U 

/Co 

— ISiie^lVMA^An, 0.5wt%CO-<>y"^^^- 

t^VJ K (bpo) o.i5wt56©^;Uv;U^jl/^jl/ 

> (nBM) ^?^jnu, 7o'C"C4Q»rairaitt"rsc4 

40 $iRiUr^O^>-lf> (BB) 4, iS^-J:b4:l(S 

»th) t&zxstcm&ux+aicmit/uL. m^mm 

ccjRra^a^tti^^ccasEL/re©™****!;. EffK 

^^n/c^SlOmmCDU y Ktt©^flltC*fL. 0.2mmH 
105"C©^f*Tr«ffi»Aaffl*24H^HItCfc/cor 
jfe 0 fc o CM 190°C^^ 6 2 00°C «/c #1 tc R tBf tt»P 
50 ©±SP^6f^^CC»AL/, +#Kttffcl/fcB*j5X\ TSR 
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Jobfe xm 9 (cth L fc/SJFf £ tattaf — a b tc y'u 
a Ei 1 . 7 

tcm$k*'&tc„ iffig SSOnmtCfcW ■SeJlJl&ffiWllOdB/k 

S670nm©LD ( U— ■ tf-^V^"- F) Cfl^^^ 
*/ x * U - 5? j&> h mm £ *1 -5 80ps©A ;b X (C <fc r> X 
WMbtc. LD*>e.©fctJ*J^Jl^:)fc£:, gjp$!0.5<D*H2!i 
l>>X*mi.>XMftb. «»4ft4*77 -^-©ffiffi 
*>6AS*Si+fco ISt^t -<^-[*!£20m^:)fc£-tf/c;£ 
£tHW«*P JK 9 W 0 r^^oif > 7' u > » F 

l$130M4z • knfC* fc„ Z<DZtfrh. C ©USS^rff 

<*teM5 > 

-><3^M£^DU-|- (M*V-d8) £, 0.5wt%©-"<>V" 
<{)\srt-1r*r*)r4 F (BPO) > O.lSwt^CDy^V^^? 1 

_jk*;u*yir> (nBM) £3£»U miSZmVLtcmti 

^S-tt-C. ^Sicmm. rtSeim, ^S^lo7pCDll7f<#R 
IkX'Jst^JlJZ? U U- FW (FMW-dsfi^©) 

^rfi7K^{t3 n/cfi^ttm*# £S7K*-fb 3 n/c^® 

rfrMZVVls-Y (Mvw-d8) £, |BIG<-r^-C©H 
itW^lsVl, (BB-d5) ££. ffl^It4:l (If 

it) m^u 7y^;ug^iai^j£Lr-<>^Y>y 
^;bx-r-;u ( M ) £o.3wt%, &$JI#»!ijW£ 1>t 

(nBM) 40.15wt%^nor*i 

h . ftsptettfs*^ «fc 5 Iicqm l x<g<Dm%sk* m 
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zmmLxm?mzMMuxm-&%ft^tc. ms mm* 

gLXPVmomVu 7 Ftt©£>?£*S}JJi£f#rc„ 

CO^«d^ FOCMLT, 0.2mmHgkTF, 105'C© 

fkfrTxmKmtiim%24mfflt,ct>tc-?xffibtc. en* 
sjc i9o°c*« e> 2oo"c k mtc txtc HMWiam&<D±.m> h 
fciitmAb* -\-ftt,cmtbtcm&x\ Tasa»€>— jea 
&<DW&%mtebtc 

10 -eillSOTciC-!), £&<,z£>tc-?xmTiit^btcffiffim 
CCDStiT^^^milB^ ( 1 ) <DBxmi?&t, m 

mntms. e. 8m^xottm.bxm.^cm^< c 

600nm£650nmCDrBlfCi??±L//'cKi|Xt'" 

M^5) CDiSS740nmfC*j(,^-C &fEjiia^fB«100dB/krr® 
S6Hr3>X^> F &ai8S*W-f 4#^ffi*i**St 

S670nm©LD ( U— tf-**i'^-- F) Ctl*^< 
u-^^eillfcBSn-SsopsO^sji-xccior 

v>x*m>xmytb. tmttuzyt? r ■< ^-<mm 

^r«ta b fc. ^tBff y->) b x . 

. ^150MHz- km-r^o/c C<7>C£j^6. 3|s:^]5fi^|-C?# e> 

<mme> 

Tkme&ftbfcfoWi-mmDZf^xlgftK:; j j-ji* $ 

40 >? 'J b— F (MilA) i, 0.5wt%<7?^>V7'-4';W^— sf + lf 
F (BPO) . 0.15\nt%<DS )1~?)173-)1>J )l>-t)7'$l' 

(nBM) *as»U W4fi**Ma?oyt«{cafloorpn"ClE«E3 

1*^^?,, 7o'c<o^-y>icAnxmm.-^$i±x. ?fs 

10mm. rtfl3nnm > ^T-S^lOTJcD^ 'J J ffcjt 

-h« (pm*«) %Kitor*ip«:ffi!^fO. fi^*£b 

Mwtc, mm\fxM%v.t bxy zjim^^isfo- n - 

T^JL-fc, S^b4:l (fi*J:b) ittSJ:9«:H^U. 

iB^««*5fe®*¥«:fia# btcmmn^'SMclttM b 

so 3t. 5^*jua^M#&ffJii/rBPo*o.swt«. mmm 
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#J£OTnBM£0.15vrt%8SM£AU ft?$<<c%M1>mh 

&i»i5«c&ftOT*©PiiH*itt; % (5l$£jig30rpm-r 

cited: o. »2d^lHJ{cto3fcor««^*tfofc. 

^JSS ftfcrt«lflB«©P » Ktt©«Ilt*8l 5 Hi 0. o. 
amHgeiT. 180X;fl!)*#T-r?«E«M!ia* 24B#ffl fcfofc 
-)"Ci6L fc. C 210*C#> 6 220'CK&fcft fcRMftfln 
SBt*p©±asrt> 6 ft * k#a o . t b ten^r , 

t»*> 6— jeaaj©tt**BHW o fc. 

t©J: MtL/Tf^ftfcitSo.&m S3 50m©7fe^r 
-f><-©JB*T*^*^^«*fflC»fc«:m*^£ 

rgiJS o <t c 5 , ±ft&c *>fc -7 ri2li3tc^ Ufc/Sflr * 

S670nm©LD ( U— tf-^-^^- F) £fflK CM«' 
W'^j * U— £#>6jzttti£;h-2>80ps©AJl/yUC Jz-oX 
Mlbbfc,, u*6©fBW^^**. MP»o.5©*f«J 

& 6 AJW feft^r -Y^-rt*2QiSS:3t3-tt^ 

*U5*fS#> tH 1/ r^t^j-y->^ y > ^ «, 
ftiooMHz • km-c $> fc „ coctiph, c <DWMmx% 

-©*&20fg©£ja&#«4W ItUiCi fc. 
<JlMiM7> 

PVl>~-b (mwO i, 0.5wt%©-i>W ;W-f-#*-y- 
•Y F (bpo) , o.i5wt%©^;uv;P:/^;u^ou#7 - £> 
( nBM) £3cttL , miZZMftLtcmc lOOOrpm^H^ 3 

lOmnu l*jS3mn, ^ftftloT]©^ jt £ t> 'J U 

(mm) £U 

BK>^£m\ S^ifctt4:l (fiSit) 7 

y # )im&m(feffl in bpo* o . 5wt% > annsKi^i t l 

r^A7;^5 : jWJW7 , $> (nBM) *0.15wt%?^JD 

or a> h , w cc$tiS*J» 6 a c > «t 9 teas o -c ftcopj 
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30 

£SUT^&10nim©P v FtK©£/iSBW8*f#fc. 

C©-£fii£*£JHtP s> FfcMO-T. 0.2mmHc^T. 120°C© 
^T-CMEMI?r24B#P^(CfcfcoriSLfc„ Cft* 

Etc 2io-ca> 6 220'cccisfcnfc R<gpKfln^^©±8n*i e. 

— J©lfltr?l&*K:#AU +#ic$Mbb/ciHlM5-?, TSP 

{ii50dB/km-c*. 0 . itmtmt i/rfflssffi©awK* 

^A(c % e^»H8«co(,»T«ce4<fr>fc. Milti 

20 ft670nm©LD ( F) *ffll/\ Ctl^' 

;U x * * u - ^ 6 jH ffl 3 ti -5 sops© ^' ;b x J: o T 
|g»jL/c 0 U)*»6©fflW^<^3e*. PBP»o.5©*f«» 
U>X£ffil,>T*#lv. KSittS*7r ^^-©Miffl 
^6A*f3-&fc. BE3fe7y ■Y>'f-F l 3420ns»^2-i±fc^ 
«UUHMbO» <dBX «5 ffi L- XjiW8W > 7" U > » F 

^u. ffl*f^^t/^©?gp*-y->7'y ^^sj-v-p^^- 

#\)300MHz • km-C*^>/c. C©Ct*>6, *3IWJT'f#6 

©#»!60fS©ejlS««*WOTC>4 C i*^[j-^/ Co 
<KB»W8 > 

^K^C^L/fcrtSlOmnKD^/^XttrtfC, 
5"J U- h (M/1A) i, 0.5wt%©-^>y-fJW> - -^-^-9- 
-f F (BPO) . o.l5wt%©y;l'V;U7'^;u^^*7'^> 
(nBM) 43t*C/. m^m^^tcmcXQOQrpnK-^m^ 

•ttttj&ie. 70-c©^--7*xcAtir^ifi^3-ti-r. 
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